Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.006 Å; R factor = 0.032; wR factor = 0.074; data-to-parameter ratio = 18.4.
In the title compound, [RuCl 2 (C 7 H 8 )(C 21 H 21 O 3 P)], the Ru II atom possesses a pseudo-octahedral geometry and the metrical parameters around the metallic core compare well with those of similar three-legged-piano-stool complexes.
Related literature
For related literature, see: Elsegood & Tocher (1995) ; Hafner et al. (1997) ; Hansen & Nelson (2000) ; Therrien et al. (2004) ; Eapen & Tamborski (1980) ; Winkhaus & Singer (1967) ; Zhang et al. (2006) .
Experimental
Crystal data [RuCl 2 (C 7 H 8 )(C 21 H 21 O3P)] M r = 616.45 Orthorhombic, Pna2 1 a = 22.1789 (2) Å b = 8.0564 (1) Å c = 14.9717 (2) Å V = 2675.17 (5) Å 3 Z = 4 Mo K radiation = 0.87 mm À1 T = 296 (2) K 0.24 Â 0.18 Â 0.16 mm
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.786, T max = 1.000 (expected range = 0.683-0.869) 20209 measured reflections 5872 independent reflections 4769 reflections with I > 2(I) R int = 0.039 Refinement R[F 2 > 2(F 2 )] = 0.032 wR(F 2 ) = 0.074 S = 1.01 5872 reflections 320 parameters 1 restraint H-atom parameters constrained Á max = 0.31 e Å À3 Á min = À0.38 e Å À3 Absolute structure: Flack (1983), 2694 Friedel pairs Flack parameter: 0.02 (3) Data collection: SMART (Bruker, 1997) ; cell refinement: SAINT (Bruker, 1997) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97.
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Comment
Recently, we are interested in the synthesis and catalytic properties of η 6 -arene-ruthenium complexes bearing phosphines (Zhang et al., 2006) . These kind of complexes are potential catalysts for many organic reactions, such as hydrogenation of unsaturated organic compound. The title complex was formed in high yield by reacting [RuCl 2 (η 6 -C 6 H 6 )] 2 with tri(4methoxyphenyl)phosphine in refluxing toluene. In this reaction, the coordinated benzene in ruthenium was replaced by toluene.
In the title compound, the central Ru atom possesses a pseudo-octahedral geometry and is coordinated by two Cl atoms, one P atom of tri(4-methoxyphenyl)phosphine, and three C=C double bonds of toluene ( Fig. 1 ). The metrical parameters around the metallic core compare well with those of similar three-legged piano-stool [Ru(η6-arene)(PPh3)Cl2] complexes (Elsegood & Tocher, 1995; Hafner et al., 1997; Hansen & Nelson, 2000; Therrien et al., 2004) .
Experimental
Synthetic reaction was performed with standard Schlenk technique under nitrogen atmosphere. Solvents were dried over appropriate drying agents and distilled under nitrogen prior to use. [RuCl 2 (η 6 -C 6 H 6 )] 2 and tri(4-methoxyphenyl)phosphine were prepared with the reported methods (Eapen & Tamborski, 1980; Winkhaus & Singer, 1967) . A mixture of [RuCl 2 (η 6 -C 6 H 6 )] 2 (0.100 g, 0.20 mmol) and tri(4-methoxyphenyl)phosphine (0.310 g, 0.88 mmol) was refluxed in toluene (50 ml) for 6 h. During refluxing, the solid substances were slowly dissolved and the color of solution changed to crimson. At the end of reaction, the product was obtained as red powder after solvent removal under vacuum. Red crystals of the tittle complex suitable for X-ray structure analysis were obtained by cooling of a dichloromethane-methanol (1:2) solution.
Refinement
All H atoms were fixed geometrically and treated as riding with C-H = 0.93Å (aromatic) or 0.96 Å (methyl) with U iso (H) = 1.2U eq (aromatic) or U iso (H) = 1.5U eq (methyl). Fig. 1 . The molecular structure of the title complex with the atom-labelling scheme. Ellipoids are drawn at the 30% probability level. H atoms have been omitted for clarity.
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